Fasciola hepatica tegument antigens were isolated from intact worms in the cold by using Nonidet P-40. Proof of the tegumental nature of the antigens was shown by the peroxidase-antiperoxidase immunocytochemical technique at the light microscope level. The potential of F. hepatica tegument antigens for the immunodiagnosis of rabbit and human fascioliasis was shown by Ouchterlony immunodiffusion, although cross-reactivity was evident in one of six serum samples from patients infected with Schistosoma mansoni. A genus-specific Fasciola antigen was found in F. hepatica tegument. Finally, F. hepatica tegument contained antigens which protected mice from challenge infection with S.
mansoni.
Most procedures used in the extraction of parasite antigens for serodiagnosis begin by the breaking up of parasite components. These complex mixtures are then applied to the serological test being used. Parasitic trematodes have a glycocalyx-tegument complex which continuously secretes macromolecules. For example, Threadgold (10) this was only 32% of that obtained under similar conditions when 1% NP-40 was added. When these antigens were reacted by Ouchterlony immunodiffusion against a rabbit anti-F. hepatica whole worm serum the complexity of the system became apparent. Many of these tegument antigens are logically also found in the F. hepatica whole worm extracts (Fig. 1) of crude F. hepatica are also found on the tegument. The Lowry-reactive material obtained by incubating the worms in PBS atone appeared poorly reactive although this may be a factor of concentration. When these antigens were reacted with the serum from the rabbit infected with F. hepatica for 12 weeks, a much simpler pattern was obtained (Fig. 2) . Thus, 2 major Fht were apparent at 8 mg/ml, and a third was clearly evident when the antigen was diluted 10-fold. I contained a pure antibody prepared from F. hepatica which cross-reacted with S. mansoni; serum 2 contained antibodies to F. hepatica antigens which bound to concanavalin A-Sepharose 4B and were eluted with a-methylglucopyranoside; serum 3 contained antibodies to F. hepatica adult worm extracts. Note linkage of a common antibody in all three sera. The antigens used to prepare each of the sera have been shown to protect mice from challenge infection with S. mansoni.
with F. hepatica were positive by 4 (but not 2) weeks of infection when reacted with 8 mg of Fht (bovine) per ml. A typical rabbit antibody response is seen in Fig. 3 , which shows the precipitin patterns from 10 to 20 weeks of infection. As many of three lines of precipitation were clearly seen at 14 weeks.
That Fht may be useful for the immunodiagnosis of human fascioliasis is also evident. All six cases of human fascioliasis gave at least one fine of precipitation against Fht. At least three antigen-antibody systems were evident (Fig. 4 F. hepatica worm extracts have been shown to comprise a complex mosaic of antigens, and many of these have been enumerated by immunoelectrophoresis (1). The one denoted arc 2 has been shown to be genus specific (9) . The anti-Fht serum was compared with an anti-Fasciola arc 2 serum by Ouchterlony immunodiffusion by reacting both with a crude F. hepatica worm extract. The Fasciola-specific antibody linked with one of the Fht antibodies, indicating identity (Fig. 5) . Thus, Fasciola arc 2 is clearly a tegument antigen.
F. hepatica antigens have been shown to protect mice from challenge infection with S. mansoni cercariae (reviewed in references 4 and 6). Three antisera against different F. hepatica antigen preparations which induce protection against challenge with S. mansoni all reacted with Fht (Fig. 6) . Significantly, one of the antibodies was common to the three sera (5) . This suggests that the F. hepatica antigens which protect against S. mansoni are tegument antigens. I have shown that infection with F. hepatica also protects mice from challenge with S. mansoni (3). Thus, it is possible that the mechanism of protection may in part be due to the shedding of the Fht.
Finally, the method of isolation of Fht using detergents at cold temperatures suggested that only surface (tegument) antigens were being isolated. With the peroxidase-antiperoxidase immunocytochemical technique (8) , an anti-Fht serum was reacted with sections of F. hepatica worms isolated from infected mice. The localization was exclusively on the worm surface (Fig.  7) . Thus, Fht are truly tegument antigens.
Additional analysis of these antigens is warranted both for the improvement of serodiagnostic tests for fascioliasis and for studies on immunity to schistosomes. These studies are currently under way.
